IMPROVED PEPTIDE IDENTIFICATION AND PROTEIN COVERAGE FOR PROTEOMICS SAMPLE USING ALTERNATIVE 2D-HPLC (MS/MS) APPROACHES
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OVERVIEW
. Three off-line 2D-LC setups were compared including SCXRP and two
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e Novel MS/MSF method doubled the number of identified peptides and
provided a significantly better confidence for protein identification in complex
sample compared to a traditional DDA mode.
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INTRODUCTION

LC-MS methods are used for proteome research for disease markers and/or drug targets
discovery. Due to the complexity of proteome samples and the wide protein dynamic range the
analysis is difficult. An efficient LC separation and MS/MS analysis is required to enable the
detection of lower-abundant proteins of interest in mixtures. One way to address the
complexity of these samples is the application of multidimensional separation techniques like
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Sample Preparation

The standard proteins (Sigma) were reduced, alkylated and digested with modified porcine
Trypsin (Promega) according to a standard protocol and then mixed in dynamic range 0.03-
10 pmol/ul. ~8 Fractions (5 minutes) were collected in each mode (SXC, HILIC, RP high pH),
volume was reduced by evaporation to the volume of original sample injected on 1°D LC (no

concentration prior to 2°D LC) and analyzed by LC-MS/MS.
HPLC Columns for fractionation

UV 280nm.
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Figure 4: LC-MS analysis of fractions
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LC-MS Conditions

Tryptic peptides were analyzed by LC-MS/MS on Q-Tof Ultima (Waters). Proteinlynx Global
Server V2.2 software was used for the data analysis.
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RP column: NanoEase Atlantis dC18, 3um 0.3x150mm (Waters) Retention time (min) " mmmm—w
RP flow: 5 ul/min RP-LC separation of 17 protein digest (~1500 ! ° BSA 10 60 49 33 39 49 BSA 10 43 21 24 36
Solvent A: 0.1% Formic Acid in water peptides).  Fraction collection intervals s M
Solvent B: 0.1% Formic Acid in 80% ACN indicated. Conditions: Gradient 0-60% ACN in Total: 512 248 146 164 221 Total: 125 96 87 146
: <170 ° 60 min; 10mM Ammonium Formate pH 10. Flow 000 500 1000 1500 2000 2500 30.00 3500 4000 4500 000 500 1000 1500 2000 2500 30.00 3500 4000 4500
Temperature:  40°C rate 50 ul/min. Column temperature 40°C. UV Table 1: Offline 2D LC-MSF results for SCX, HILIC and RP high pH analysis of 17 protein Table 2: Offline 2D LC-MS/MS (Data Directed Analysis) results for SCX, HILIC and RP

Gradient: 0-45 min 0-56% B; 1% ACN/min

210nm.

Retention time (min)

digest (~1500 peptides).

* Maximum number of peptides represent peptides identified in a separate analysis of 2 pmol protein digest injection.

high pH modes.
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